Abstract. We present 176 measurements of 167 visual double stars, made in 2000 and 2001 with the 50 cm refractor of the Nice Observatory and attached CCD camera, using an algorithm based on the adjustment of a tridimensional mathematical surface (Table 1) . Position angle, angular separation and magnitude difference are given. 33 new binaries (HDS and TDS) discovered by Hipparcos were measured.
Introduction
We present the results of measurements of binaries made at the Nice Observatory, including pairs with orbital motion or rarely measured since their discovery and also double stars measured or discovered by the Hipparcos satellite. This work is the continuation of a programme which began in 1997 with the 50 cm refractor.
Image acquisition
We used a Hi-SIS23 CCD camera mounted on the 50 cm refractor (F = 7501 mm).
The camera is equipped with a KAF-401E sensor composed of 768 × 512 pixels of 9 × 9 µm size. The maximum sensitivity of this sensor corresponds to a wavelength of 590 nm, close to the wavelength corresponding to the minimum focus of the refractor lens (Fig. 1) . The former camera (see Salaman et al. 1999 Salaman et al. , 2000 had a KAF-400 sensor whose maximum sensitivity was about 800 nm.
The images were acquired using a Barlow 2x lens which gives a resulting focal length of 15 524 ± 30 mm (see Salaman et al. 1999 Salaman et al. , 2000 . The focal length is checked on pairs recently measured by speckle interferometry. The scale on the sky is 0.1196 per pixel. The sensor orientation is checked by recording the motion of the stars in right ascension. The resulting error in the position angle calibration is close to ±0.2
• . The Rayleigh resolution limit is 0.296 . The program of acquisition is QMIPS32 (Buil et al. 1997, QuickMips32 V.1.8) , using a 128×128 pixel windowing. Image sequence acquisition (from 150 to 300 per binary) is performed unselectively by the program QMIPS32. For each binary, an exposure time, as short as possible (from 0.02 s to 1 s) is chosen depending of the stellar magnitude and quality of seeing. These images are stored on the computer hard disk. A selection is subsequently made out of the dome, thanks to a homemade program which allows the best 30 to 50 images to be selected of the sequence, according to the light intensity peak. The selection of the observed stars is made using the catalog of COU double stars discovered at Nice by P. Couteau (Couteau 1999) , the Washington Double Star Catalog (Worley & Douglass 1997) updated at the time of the missions, and SIDONIe, Site Informatique desétoiles Doubles de Nice (Le Contel et al. 2001) .
During our three missions, in 2000 from September 21st to October 1st, in 2001 from May 7th to 21st and from October 9th to 21st, the images of 167 binaries were acquired.
Reduction method and results
The acquired images are visually sorted, by eliminating those showing important distortions. The selected images (10 to 25) are composited (shift and add), using a homemade program, to increase the signal to noise ratio by a factor of 3 to 5. We verify that the FWHM does not exceed a maximum of 1.2 .
To measure composite images, we used a custom image reduction program (Salaman et al. 1999) , which calculates the position angle, angular separation and magnitude difference.
If the composite image does not show two components obviously separated, it is treated by a wavelet filtering, which analyses the spatial frequencies of the image. The selective extraction of the higher frequencies allows the determination of the separation of the components.
The internal uncertainty of astrometric measurements is estimated to be close to 1/10 of pixel, i.e. ±0.012 .
The measured angular separations range from 0.27 to 3.34 (see histogram Fig. 2) .
The 176 measurements of 167 double stars performed in september 2000 then may and october 2001 are presented in Table 1 . Table 2 presents, for the binaries with known orbits from the Fifth Catalog of Orbits (Hartkopf et al. 2000) , the comparison of astrometric measurements (O) with calculated positions (C).
The averages of the O-C are:
-on angles: average of all measurements: +0.13
• -on separations: average of all measurements: +0.039 (1/3 pixel) -on grades 1, 2 and 3: +0.028 (1/4 pixel) -on grades 1 and 2: +0.016 (1/7 pixel).
